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Art Unit: 1755 

The numbering of claims is not in accordance with 37 CFR 1 . 126 which requires the 
original numbering of the claims to be preserved throughout the prosecution. When claims are 
canceled, the remaining claims must not be renumbered. When new claims are presented, they 
must be numbered consecutively beginning with the number next following the highest 
numbered claims previously presented (whether entered or not). 

Misnumbered claims 25-32 been renumbered 27-32. 

The subject matter of line 23 on page 22 through line 2 on page 23 is a claim which has 
been numbered claim 25. 

The subject matter of lines 3-4 on page 23 is a claim which has been numbered claim 26. 

The drawings are objected to as failing to comply with 37 CFR 1 84(p)(5) because they 
do not include the following reference sign(s) mentioned in the description: #352 in paragraph 
[0058] is not on fig. 7. Corrected drawing sheets in compliance with 37 CFR 1. 121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
include the following reference character(s) not mentioned in the description: # 220 in fig 6. 
Corrected drawing sheets in compliance with 37 CFR 1. 121(d), or amendment to the 
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specification to add the reference character(s) in the description in compliance with 37 CFR 
1 . 121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1. 121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

The disclosure is objected to because of the following informalities: There are no degree 
symbols in the specification. Applicants need to clarify if all the elements listed in the 
parenthesis of formulas, where there is no subscript, need be present or if only at least one need 
be present. In the ait, both interpretations are applicable. Thus, applicants need to make clear 
their interpretation of these formulas. Appropriate correction is required. 

The specification is objected to as failing to provide proper antecedent basis for the 
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the 
following is required: The subject matter of claim 28, a radiation source that emits radiation in 
the wavelength range of about 250 nm to about 420 nm, is not found in the specification. 

Claims 6, 10 and 20 are objected to because of the following informalities: The degree 
symbols are missing from these claims. Appropriate correction is required. 

Claim 2 is rejected under 35 U.S. C. 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
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in the relevant art that the inventors, at the time the application was filed, had possession of the 
claimed invention. 

Claim 20 teaches the amount of europium is about 10-40 at%, based on the combined \ 
amount of A and europium ions, while paragraphs [0020] and [0022] teach the amount of 
europium is about 10-50 at%, preferably about 20-40 at%, based on the combined amount of A 
and europium ions. The discrepancies between the claimed range and the ranges in the 
specification need to be corrected. 

Claims 23, 24, 26, 3 1 , 32 and 34 are rejected under 35 U.S.C 1 12, second paragraph, as ' 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claims 23 and 24, applicants need to clarify if all the elements listed in the parenthesis 
of formulas, where there is no subscript, need be present or if only at least one need be present. 
In the art, both interpretations are applicable. Thus, applicants need to make clear their 
interpretation of these formulas. Claims 26, 31 and 32 are all improperly dependent on claim 24. 
Claim 24 is directed to a phosphor blend, not a light source. Claims 26 and 31 should be 
dependent on claim 25. Claim 32 should be dependent on claim 31 since this is the teaching in 
the claims of gas discharge devices. Claim 34 is also improperly dependent on claim 24. It is 
noted that paragraph [0059] teaches the phosphor of claim 1 can be used in cathode-ray tubes 
and there is no teaching of the use of a cathode ray tube as a radiation source that emits 
wavelengths in the range of about 250-480 nm. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (I) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for . 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 6, 7, 10, 1 1, 13, 25, 31 and 33 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by JP 2000- 1 09826. 

This reference teaches a fluorescent lamp comprising a phosphor having the formula 
Bai-x-ySr x Eu y Mgi. z Mn z AlioOi7, where x is 0.4-0.6, y is 0.03-0.3 and z is 0-0.04. The phosphor is 
produced by mixing carbonates of barium, strontium and magnesium; europium oxide; 
manganese oxide, magnesium hydroxide, alumina and aluminum fluoride flux and firing the 
mixture at 1200-1700°C in a reducing atmosphere for 2-40 hours. The examples teach a firing 
temperature of 1450°C, a firing time of 24 hours and an atmosphere is a blend of nitrogen and 
hydrogen. The y values in the examples 0. 1 and the z range values are 0.008-0.025. These 
values fall within the range of claim 6. The taught phosphor is blended with a red and green 
phosphor and used in a fluorescent lamp, which is known in the ait to comprise a gas discharge 
device that emits ultraviolet radiation of about 250 nm. The reference teaches the claimed 
process and device. 

Claims 6, 7, 10, 1 1, 13, 25, 31 and 33 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by JP 08-283712. 

This reference teaches a fluorescent lamp comprising a phosphor having the formula 
Bai-x.ySrxEuyMgi.zMnzAlioOn, where x is 0.1-0.4, y is 0.075-0.4 and z is 0.005-0.05. The 
phosphor is produced by mixing carbonates of barium, strontium and magnesium; europium 
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oxide; manganese oxide, magnesium hydroxide, alumina and aluminum fluoride flux and firing 
the mixture at 1200-1700°C in a reducing atmosphere for 2-40 hours. The examples teach a 
firing temperature of 1450°C, a firing time of 24 hours and an atmosphere is a blend of nitrogen 
and hydrogen. The y values in the examples 0. 1 and the z range values are 0.01 2-0.02. These 
values fall within the range of claim 6. The taught phosphor is blended with a red and green 
phosphor and used in a fluorescent lamp, which is known in the art to comprise a gas discharge 
device that emits ultraviolet radiation of about 250 nm. The reference teaches the claimed 
process and device. 

Claims 1, 22, 23 and 25-29 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. patent 6,805,600 and are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
published patent application 2003/0075705. . 

U.S. published patent application 2003/0075705 was issued as U.S. patent 6,805,600. 

These references teach a phosphor having the formula Bao.9Euo.1Mgo.93 M110.07AI10O17. 
This formula falls within that of claim 1 . This phosphor is blended with a red phosphor or orange 
red phosphor. The reference exemplifies blends of Bao.9Eu 0 .iMg 0 .93Mno.o7AlioOi7 and Y 2 03:Eu, 
one of the phosphors of claim 23. This blend is deposed adjacent to a UV/blue light emitting 
diode, preferably a 396 nm emitting LED. The reference teach the device can be in the formula 
of a lamp, which has the standard structure where the phosphor blend is dispersed in a 
transparent casting disposed adjacent to the LED. The references teach the claimed phosphor, 
blend and device. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 6, 7, 10-13, 22, 23, 25, 31-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 2000-109826. 

As stated above, this reference teaches producing phosphor having the formula Bai- X . 
y Sr x Eu y Mgi. z Mn z AlioOi7, where x is 0.4-0.6, y is 0.03-0.3 and z is 0-0.04. The taught y and z 
values overlap the claimed range since 0.04 falls within the scope of the claimed value of "about 
0.05". Product claims with numerical ranges which overlap prior art ranges were held to have 
been obvious under 35 USC 103. In re Wertheim 191 USPQ 90 (CCPA 1976); In re Malagari 
182 USPQ 549 (CCPA 1974); In re Fields 134 USPQ 242 (CCPA 1962); In re Nehrenberg 126 
USPQ 383 (CCPA 1960). The phosphor is produced by mixing oxides or compounds which 
generate oxides of Ba, Sr, Mn, Mg, Eu and Al and aluminum fluoride flux and firing the mixture 
at 1200-1700°C in a reducing atmosphere for 2-40 hours. The examples teach the atmosphere is a 
blend of nitrogen and hydrogen. The taught time and temperature ranges overlap those claimed. 
From the examples, one of ordinary skill in the art would have found it obvious to use a mixture 
of carbonates and oxides as the sources of the elements used in the process. The taught phosphor 
is blended with a red and green phosphor and used in a fluorescent lamp, which is known in the 
art to comprise a gas discharge device that emits ultraviolet radiation of about 250 nm. While 
the reference does not teach the type of lamps, it is well known that the most conventional type 
of fluorescent lamp are mercury gas lamps. Thus, one of ordinary skill in the art would have 
found it obvious to use a mercury gas lamp as the taught lamps. The taught red phosphor is 
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Y 2 0 3 :Eu and the green phosphor LaPC>4:Ce,Tb, two of the phosphors of claim 23. The reference 
suggests the claimed phosphor, blend and device. 

Claims 1, 6, 7, 10-13, 22, 23, 25, 31-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 2000-109826. 

As stated above, this reference teaches producing phosphor having the formula Bai. x - 
y Sr x Eu y Mgi. z Mn z Ali 0 Oi7, where x is 0. 1-0.4, y is 0.075-0.4 and z is 0.005-0.05. The taught y and 
z values overlap the claimed ranges. Product claims with numerical ranges which overlap prior 
art ranges were held to have been obvious under 35 USC 103. In re Wertheim 191 USPQ 90 
(CCPA 1976); In re Malagari 182 USPQ 549 (CCPA 1974); In re Fields 134 USPQ 242 (CCPA 
1962); In re Nehrenberg 126 USPQ 383 (CCPA 1960). The phosphor is produced by mixing 
oxides or compounds which generate oxides of Ba, Sr, Mn, Mg, Eu and Al and aluminum 
fluoride flux and firing the mixture at 1200-1700°C in a reducing atmosphere for 2-40 hours. The 
examples teach the atmosphere is a blend of nitrogen and hydrogen. The taught time and 
temperature ranges overlap those claimed. From the examples, one of ordinary skill in the art 
would have found it obvious to use a mixture of carbonates and oxides as the sources of the 
elements used in the process. The taught phosphor is blended with a red and green phosphor and 
used in a fluorescent lamp, which is known in the art to comprise a gas discharge device that 
emits ultraviolet radiation of about 250 nm. While the reference does not teach the type of 
lamps, it is well known that the most conventional type of fluorescent lamp are mercury gas 
lamps. Thus one of ordinary skill in the art would have found it obvious to use a mercury gas 
lamp as the taught lamps. The taught red phosphor is Y 2 0 3 :Eu and the green phosphor 
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LaP04:Ce,Tb, two of the phosphors of claim 23. The reference suggests the claimed phosphor, 
blend and device. 

Claims 1, 3, 14, 22, 23 and 25-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. patent 6,805,600 or U.S. published patent application 2003/0075705. 

These reference teach a phosphor having the formula (Bai- x Eu x )(Mgi_ y Mn y )AlioOi7, 
where 0<x<0.5 and 0<y<0.5. These values of x and y overlap the claimed amounts of europium 
and manganese. The references teach the phosphor can be produced by a co-precipitation 
process, which is known in the art to comprise providing a first solution containing ions of 
barium, magnesium, europium, manganese and aluminum, adding a second solution which 
causes the metal ions to precipitate a compound that will form an oxide upon firing and firing the 
mixture under a reducing atmosphere at a time and temperature to form the phosphor. As 
discussed above, the references teach blending this phosphor with a red or orange-red phosphor, 
such as Y 2 0 3 :Eu. The reference teaches the device where the phosphor blend is disposed 
adjacent to a UV emitting LED, such as a 396 nm LED can be in the form of a lamp. These 
lamps are known to have the structure where the phosphor blend is dispersed in a transparent 
casting which is disposed adjacent to the LED. The references suggest the claimed phosphor, 
process, blend and device. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. patent 
6,805,600 or U.S. published application 2003/0075705 as applied to claim 29 above, and further 
in view of U.S. patent 6,252,254. 

As discussed above, U.S. patent 6,805,600 and U.S. published application 2003/0075705 
teach lamps comprising a UV LED and a blend of a phosphor having the formula (Bai_ 
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xEu x )(Mgi_yMn y )AlioOi7, where 0<x<0.5 and 0<y<0.5 and a red or orange-red phosphor. U.S. 
patent 6,252,254 shows the standard structure of these lamps, which reads upon that of claim 27. 
Column 7, lines 1 1-22 teaches that these lamps can contain scattering particles also dispersed in 
the transparent casting to reduce the optical saturation effects and to reduce physical damage of 
the phosphor. Therefore, one of ordinary skill in the art would have found it obvious to include 
scattering particles in the lamps of U.S. patent 6,805,600 and U.S. published application 
2003/0075705 to reduce the optical saturation effects and to reduce physical damage of the 
phosphor. The references suggest the claimed device. 

Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
patent 6,805,600 or U.S. published application 2003/0075705 as applied to claim 14 above, and 
further in view of U.S. patent 6,685,852. 

As discussed above, U.S. patent 6,805,600 and U.S. published application 2003/0075705 
teach forming the phosphor through co-precipitation, whish is known in the art to comprise 
providing a first solution containing ions of barium, magnesium, europium, manganese and 
aluminum, adding a second solution which causes the metal ions to precipitate a compound that 
will form an oxide upon firing and firing the mixture under a reducing atmosphere at a time and 
temperature to form the phosphor. These references do not give any details of this process, such 
as what anions in the second solution can be used to precipitate compounds of Ba, Mg, Eu, Mn 
and Al. U.S. patent 6,685,852 teaches forming aluminate phosphors comprising Ba, Mg, Eu, Mn 
and Al by co-precipitation, where the second solution comprises ammonium hydroxide or 
organic amines (col. 4, lines 59-66). One of ordinary skill in the art would have found it obvious 
to use the ammonium hydroxide or organic amine solution as the precipitating solution in the 
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process of U.S. patent 6,805,600 and U.S. published application 2003/0075705. The references 
suggest the claimed process. 

Claims 1-3 and 14-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. patent 6,685,852. 

Applicant has provided evidence in this file showing that the invention was owned by, or 
subject to an obligation of assignment to, the same entity as U.S. patent 6,685,852 at the time this 
invention was made, or was subject to a joint research agreement at the time this invention was 
made. However, the reference additionally qualifies as prior ait under another subsection of 35 
U.S.C. 102, and therefore, is not disqualified as prior art under 35 U.S.C. 103(c). 

Applicant may overcome the applied art either by a showing under 37 CFR 1.132 that the 
invention disclosed therein was derived from the invention of this application, and is therefore, 
not the invention M by another," or by antedating the applied art under 37 CFR 1.131. 

This reference teaches a light source comprising a UV/blue light LED which emits 
wavelengths in the range of 350-400 nm as the radiation source and a transparent casting 
adjacent to the LED comprising scattering particles a blend of at least two phosphors, where one 
phosphor has the formula (Ba,Sr,Ca)MgAlioOi7:Eu 2+ ,Mn 2+ and the other can be one of the 
phosphors of claim 24, which emit yellow, blue or blue-green. Column 4, lines 1-5 teaches that 
this phosphor actual has the formula AMgAlioOi7:Eu 2+ ,Mn 2+ , where A is at least one of Ba, Ca 
and Sr and that the amount of europium is less than 20% of the total amount of A and europium 
and that the amount of manganese is less than 20% of the total amount of magnesium and 
manganese. The taught amounts of europium and manganese overlap those claimed. Thus the 
reference suggests the compositions of claims 1-3. The reference teaches the phosphor are 
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produced by a co-precipitation process where a first solution comprising the desired metals are 
combined with a second solution containing ammonium hydroxide or organic amines to 
precipitate compounds of the metals that can be converted to the phosphor upon heating in a 
reducing atmosphere at a temperature greater than 900°C for a time sufficient to produce the 
phosphor. These temperature and time ranges overlap the claimed ranges. While the reference 
does not teach the composition of the reducing atmosphere, one of ordinary skill in the art would 
have found it obvious to use any well known reducing atmosphere, such as the combination of 
nitrogen and hydrogen, the product of an incomplete combustion of carbon in air or a hydrazine 
atmosphere. The reference suggests the claimed device, blend, process and phosphor. 

Claims 1-3, 5-8, 10-13, 25 and 31 rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. patent 5,61 1,959. 

This reference teaches phosphors used in rare gas discharge lamps. These lamps are 
known to have a gas discharge device as a radiation source that emits radiation in the range of 
about 250-480 nm. The phosphor has the formula (Mi_ x Eu x )0*a(M'i. y Mn y )*(5.5-5a)Al 2 0 3 , 
where 0 <a< 2, x is 0. 1-0.5, y is 0-0.2. M is Sr and at least one of Ca or Ba and M' is Mg and/or 
Zn. The examples show that a is preferably 1 . Thus the reference suggests a phosphor with the 
formula MM 5 AU0O17, where M is Sr and at least one of Ca or Ba, x is 0. 1-0.5, y is 0-0.2 and M' 
is Mg and/or Zn, which suggests that both Mg and Zn are present, where the amount of zinc is 
greater than 0 up to less than 100 at% of the total amount of Zn, Mg and Mn. This formula 
overlaps those claimed. The reference teaches that the phosphor is produced by combining 
oxides or carbonates of the required metals with a flux selected from fluorides of magnesium, 
barium or aluminum and firing this mixture in a reducing atmosphere at 1200-1700°C for 2-40 
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hours. The claimed temperature and time ranges overlaps those claimed. The taught atmosphere 
can be a mixture of nitrogen and hydrogen or the product of an incomplete combustion of carbon 
in air. The reference suggests the claimed phosphor, process and device. 

Claim 9 is rejected under 35 U.S.C 103(a) as being unpatentable over U.S. patent 
5,61 1,959 as applied to claim 6 above, and further in view of U.S. patent 5,735,921. 

U.S. patent 5,61 1,959 teaches the use of any reducing atmosphere in the taught process. It 
does not teach the use of ammonia or hydrazine. U.S. patent 5,735,921 teaches the use of 
hydrazine will produce a reducing atmosphere that is functionally equivalent to hydrogen and 
carbon monoxide atmospheres taught in U.S. patent 5,61 1,959. Thus, one of ordinary skill in the 
art would have found it obvious to use a hydrazine atmosphere as the reducing atmosphere of 
U.S. patent 5,61 1,959. The reference suggests the claimed process. 

Claims 1, 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
patent 6,096,243. 

Column 4, lines 5-9 teaches a phosphor having the formula (Bai-b- c -dSrbCacEu<i) (Mgi-f. 
g Zn t Mn g )Ali 0 Oi7, where 0<b<l, 0<c<l, 0<f<l 0<g<l and 0<d<l. This composition overlaps the 
claimed formula. The reference suggests the claimed phosphor. 

Claim 4 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

There is no teaching or suggestion in the cited art of record of the claimed phosphor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melissa Koslow whose telephone number is (571) 272-1371. The 
examiner can normally be reached on Monday-Friday from 8:00 AM to 3:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo, can be reached at (571) 272-1233. 

The fax number for all official communications is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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CLAIMS 



[Claim(s)] 

[Claim 1] General formula Three-wave region luminescence form fluorescent lamp characterized by having the 
fluorescent screen which the divalent europium and the manganese which are expressed with Bal-x-y Srx Euy Mgl-z 
Mnz aluminum 10O17 (however, x, and y and z are numbers which fulfill 0.1<=x<=0.4, 0.075<=y<=0.4, and the 
conditions that become 0.005 <=z<=0.05, respectively) become from the luminescence constituent containing an 
activation alkaline earth aluminate fluorescent substance. 

[Claim 2] Above x - 0. l<=x<=0. 15 — the time of being in the range - Above y - 0.2<=y<=0.4 - it is ~ Above x - 
0.1 5< x<=0.4 — the time of being in the range — Above y — 0.075<=y< : =0.4 — the three-wave region luminescence 
form fluorescent lamp according to claim 1 characterized by being the number which fulfills conditions. \ \ 
[Claim 3] Europium and manganese divalent [ above-mentioned ] are CuKalphal to activation alkaline earth aluminate 
fluorescent substance powder. Three-wave region luminescence form fluorescent lamp according to claim 1 or 2 
characterized by not having the diffraction peak of Miller indices 1 10, and the independent peak in the location of the 
diffraction peak of Miller indices 008 in the powder X diffraction pattern obtained when incidence of the characteristic 
X ray is carried out. 

[Claim 4] A three-wave region luminescence form fluorescent lamp given in any 1 term of claim 1 characterized by 
containing a trivalent europium activation yttrium oxide fluorescent substance in the above-mentioned luminescence 
constituent thru/or claim 3 . 

[Claim 5] A three-wave region luminescence form fluorescent lamp given in any 1 term of claim 1 to which a terbium 
and a cerium are characterized by containing an activation phosphoric acid lanthanum fluorescent substance into the 
above-mentioned luminescence constituent thru/or claim 4. 



[Translation done] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the three-wave region luminescence form fluorescent lamp equipped 
with the alkaline earth aluminate fluorescent substance which ******( e d) from divalent europium and divalent 
manganese as a fluorescent screen. 
[0002] 

[Description of the Prior Art] In recent years, in the field of the lamp for general lighting, a three-wave region 
luminescence form fluorescent lamp (on these specifications, a three-wave region luminescence form fluorescent lamp 
is only hereafter made to call it a "fluorescent lamp") is developed, and practical use is presented. The fluorescent 
substance used for this fluorescent lamp mixes the red and three sorts of green and blue fluorescent substances which 
have emission spectrum distribution of a narrow-band comparatively at a suitable rate. As for the fluorescent substance 
used for this fluorescent lamp, the oxidization yttrium of trivalent europium activation and the barium magnesium 
aluminate of the alkaline earth chloro phosphate or the divalent europium activation as a cerium and the phosphoric 
acid lanthanum of terbium activation, and a blue fluorescent substance as a green fluorescent substance are used as a 
red fluorescent substance, respectively. 

[0003] This fluorescent lamp is excellent in the flux of light and both sides of color rendering properties, a general 
color rendering index (Ra) is 84, and the flux of light has realized 1470 lumens (lm) in floor line20 SSEX-N/18 which 
are the fluorescent lamp of for example, a straight pipe mold. Furthermore, the fluorescent lamp which realized more 
than Ra= r 87 came to be used by adding a bluish green color or a bluish green color, and a deep red fluorescent 
substance to the three above-mentioned sorts of fluorescent substances, and mixing four sorts or five sorts of 
fluorescent substances. Furthermore, the fluorescent lamp beyond Ra=87 came to be realized by mixing of three sorts 
of fluorescent substances by specifying the presentation and the luminescent color of a divalent europium activation 
alkaline earth chloro phosphate fluorescent substance which are a blue component as made clear to JP,5-302082,A. 
[0004] On the other hand, about the fluorescent lamp which used the barium magnesium aluminate fluorescent 
substance of divalent europium activation as a blue component, what improved color rendering properties is put in 
practical use by ******([ n g) divalent manganese to the barium magnesium aluminate fluorescent substance of divalent 
europium activation. Moreover, it is indicated by using for JP,56-86892,A the fluorescent substance expressed with 
Bal-x-y Srx Mgp Alq Ol+p+q / 2 q:Eu2+ (it is 0< x<=0. 1, 0.01<=y<=0.4, and 0.8<=p<=4.0.10<=q<=30 here) that 
Ra=89 are realizable. 

[0005] By the way, the fluorescent lamp which used the barium magnesium aluminate fluorescent substance of divalent 
europium activation as a blue component also has the problem that aging (color shift) of the luminescent color of the 
fluorescent lamp by degradation of a fluorescent substance is large, although the flux of light becomes high from the 
fluorescent lamp which used the divalent europium activation alkaline earth chloro phosphate fluorescent substance. 
[0006] therefore, the mixing ratio with which the activation alkaline earth aluminate fluorescent substance was 
restricted for the europium activation oxidization yttrium (henceforth a " YOX red fluorescent substance"), the terbium, 
and the cerium to the europium activation alkaline earth aluminate fluorescent substance or the europium, and the 
manganese of a presentation which were restricted extremely with the activation phosphoric acid lanthanum 
(henceforth an "LAP green fluorescent substance") as an approach of solving this problem - mixing and using it at a 
rate is indicated by JP,4-106187,A and JP,4-106188,A. However, implementation of a high color rendering and an 
efficient fluorescent lamp with few color shifts is desired further. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering a high color rendering and an efficient 

three-wave region luminescence form fluorescent lamp with little degradation. 

[0008] 

[Means for Solving the Problem] The result of having examined many things about the fluorescent substance 



presentations used and those combination in order to solve the above-mentioned purpose, While carrying out the 
specified quantity permutation of the one section of the barium of the barium magnesium aluminate fluorescent 
substance of divalent europium activation with strontium and carrying out the specified quantity permutation of the one 
section of magnesium with manganese The divalent europium and the manganese which set to 1 : 1 : 10 the ratio of the 
element of (Ba+Sr+Eu):(Mg+Mn):aluminum which constitutes a fluorescent substance an activation barium strontium 
magnesium aluminate fluorescent substance furthermore, with a YOX red fluorescent substance and an LAP green 
fluorescent substance By using the luminescence constituent which it comes to mix by the limited predetermined ratio 
as a fluorescent screen, it resulted that it was possible to offer a high color rendering and an efficient fluorescent lamp 
with little degradation in header this invention. 

[0009] That is, the three-wave region luminescence form fluorescent lamp of this invention is general formula Bal-x-y 
Srx EuyMgl-z Mnz aluminum 10O17 (however, x, and y and z are numbers which fulfill 0.1<=x<=0.4, 
0.075<=y<=0.4, and the conditions that become 0.005 <=z<=0.05, respectively.), the following - being the same - it is 
characterized by having the fluorescent screen which the divalent europium and the manganese which are expressed 
become from the luminescence constituent containing an activation alkaline earth aluminate fluorescent substance. 
[0010] 

[Function] Hereafter, the fluorescent lamp of this invention is explained to a detail. An activation alkaline earth 
aluminate fluorescent substance the divalent europium and the manganese which are used for the fluorescent lamp of 
this invention Ba, It mixes at a rate of satisfying empirical formula Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17 for 
each oxide of Sr, Mg, aluminum, Eu, and Mn, or the compound of these elements which may change to these oxides 
easily at an elevated temperature at stoichiometric. It is obtained by calcinating [ in a reducing atmosphere ] once or 
more over 40 hours from 2 at 1200-1700 degrees C. 

[001 1] Thus , when , as for the reason degradation of this fluorescent substance with time be control although a 
degradation property with an activation barium strontium magnesium aluminate fluorescent substance with time be 
improve , the divalent europium and the manganese which be obtained permute the barium in a barium magnesium 
aluminate fluorescent substance parent in part with strontium , since the lattice constant c of fluorescent substance host 
crystal became short , consequently the location of the oxygen in a Ba-0 layer be stable , it think . 
[0012] Drawing 1 and drawing 2 the divalent europium and the manganese which are used as a blue luminescence 
fluorescent substance of the fluorescent lamp of this invention, respectively An activation barium strontium magnesium 
aluminate fluorescent substance (Ba0.7 Sr0.2 EuO.l Mg0.98Mn0.02aluminum 10O17), The divalent europium and the 
manganese which are used as a blue luminescence fluorescent substance of the conventional fluorescent lamp and 
about an activation barium magnesium aluminate fluorescent substance (Ba0.9 EuO.l Mg0.98Mn0.02aluminum 
10O17) It is CuKalphal to this. The powder X diffraction pattern obtained when carrying out incidence of the 
characteristic X ray is illustrated. In the case of an activation barium strontium magnesium aluminate fluorescent 
substance ( drawing 1 ), divalent europium and manganese do not have the maximal value independently in the location 
of Miller indices 008 with the diffraction peak of Miller indices 1 10. On the other hand, in the case of an activation 
barium magnesium aluminate fluorescent substance, divalent europium and manganese serve as a powder X diffraction 
pattern as shown in drawing 2 , and it has the maximal value independently for them in the location of Miller indices 
008 with the diffraction peak of Miller indices 1 10. Here, when it did not have the maximal value independently and 
2theta is made into t times for X diffraction reinforcement whenever [ 1 and angle-of-diffraction ], it means that 
primary differential value dl/dt does not have a negative value between the diffraction peak of Miller indices 008, and 
the diffraction peak of Miller indices 110. 

[0013] The curves a and b of drawing 3 the divalent europium and the manganese which are used as a blue 
luminescence fluorescent substance of the fluorescent lamp of this invention, respectively Moreover, an activation 
barium strontium magnesium aluminate fluorescent substance, And it is what illustrates an emission spectrum when the 
divalent europium and the manganese which are used as a blue luminescence fluorescent substance of the conventional 
fluorescent lamp excite an activation barium magnesium aluminate fluorescent substance by 253. 7nm ultraviolet rays. 
By permuting some barium of the conventional barium magnesium aluminate fluorescent substance with strontium so 
that the comparison of the curves a and b of dra wing 3 may show (The curve a of drawing 3 ) the peak location of 
luminescence which originates in europium compared with the conventional barium magnesium aluminate fluorescent 
substance (the curve b of drawing 3 ) — a long wave - it moves to a merit side. 

[0014] Furthermore, manganese is permuted by the location of magnesium in part, and is ******( e d), and when this, a 
YOX red fluorescent substance, and an LAP green fluorescent substance are mixed by the predetermined quantitative 
ratio and it is used as a luminescence constituent of a fluorescent lamp, it becomes possible to offer a high color 
rendering and an efficient fluorescent lamp with little degradation. In addition, the divalent europium and the 
manganese which are the blue luminescence component of the luminescence constituent for fluorescent lamps of this 
invention are set to an activation barium strontium magnesium aluminate fluorescent substance (Bal-x-y Srx Euy Mgl- 
z Mnz aluminum 10O17). When x is in the range of 0.1<=x<=0.15, y 0.2 <=y<=0.4 When the becoming conditions are 



fulfilled and x is in the range of 0.1 5< x<=0.4, When the thing of a presentation which fulfills the conditions used as 
0.075<=y<-0.4 is used, there are few falls of the luminescence reinforcement of a fluorescent lamp with time, and a 
fluorescent lamp with little degradation with time is obtained. 

[0015] In addition, when the depressor effect of the same degradation with time as the case where strontium permutes 

barium increases the addition of the europium which is an activator, it is obtained, and increasing the quantity of 

expensive europium also has the problem that not a best policy but degradation by baking at the time of fluorescent 

lamp manufacture if the addition of europium is increased again becomes large. Therefore, when comparing the 

property of the fluorescent lamp of this invention with the conventional fluorescent lamp, the lamps which used the 

blue fluorescent substance of the same europium concentration should compare. 

[0016] 

[Example] 

(Example 1) 

[0017] 

[Table 1] 

BaC03 0.7 mol SrC03 0.2 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol aluminum 
203 (gamma type) 5.0 mol A1F3 0.010 mol [0018] The above-mentioned raw material was mixed, crucible was filled 
up, the lump of a graphite was further picked up on the raw material, and it calcinated over 24 hours including rising- 
and-falling-temperature time amount at 1450 degrees C of maximum temperatures in the nitrogen hydrogen ambient 
atmosphere which covered and contained the steam. 

[0019] Subsequently, distribution, washing, desiccation, and processing of a screen are performed for baking powder 
(the divalent europium of Ba0.7 Sr0.2 EuO.l OMg0.98Mn0.02aluminum 10O17 and a manganese activation blue 
luminescence barium strontium magnesium aluminate fluorescent substance were obtained.). In addition, A1F3 It is the 
flux often used for manufacture of a fluorescent substance. The emission spectrum of this fluorescent substance is 
shown in drawing 3 a. The luminescent color when exciting by the 253. 7nm ultraviolet rays of this fluorescent 
substance was x= 0. 14 1 and y= 0. 1 59. 

[0020] 28.0 % of the weight of fluorescent substances obtained as mentioned above, 35.2% of the weight of the YOX 
red fluorescent substance, and 36.8% of the weight of the LAP green fluorescent substance were fully mixed with the 
lacquer of a nitrocellulose to butyl acetate, the fluorescent substance slurry was produced, it applied to the glass tube, 
and the fluorescent lamp (FCL64T6) of color temperature 5000K was manufactured by the usual approach after 
desiccation. 

[0021] Moreover, while mixing at a rate used as each empirical formula having shown the above-mentioned raw 
material in Table 1 and obtaining divalent europium and a manganese activation blue luminescence barium strontium 
magnesium aluminate fluorescent substance, the fluorescent lamp of examples 2-4 was obtained like the above- 
mentioned example 1 except using the luminescence constituent which mixed each color fluorescent substance of the 
rate shown in Table 1. Thus, the flux of light was 100 in the relative value which set the fluorescent lamp of the 
example 1 of the following comparison to 100, and the initial property of the obtained fluorescent lamp was average 
color-rendering-properties characteristic Ra=87.8. 

[0022] (Example 1 of a comparison) Apart from this, it is SrC03 [ given in an example 1 ]. While mixing the raw 
material of an except at a rate used as the empirical formula of a publication for the example of a comparison of Table 
1 and obtaining divalent europium and a manganese activation blue luminescence barium magnesium aluminate 
fluorescent substance, the fluorescent lamp of the example 1 of a comparison was obtained like the above-mentioned 
example 1 except using the luminescence constituent which mixed each color fluorescent substance of the rate shown 
in the example 1 of a comparison of Table 1. Thus, about the fluorescent lamp of the acquired examples 1-4 and the 
example 1 of a comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial 
flux of light (relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical 
formula of a blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0023] 
[Table 2] 
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[0024] As for the fluorescent lamp (examples 1-5) of this invention, as compared with the fluorescent lamp of the 
example 1 of a comparison which used the blue fluorescent substance of the same europium concentration, the flux of 
light was the same, and an average color-rendering-properties characteristic's was improving, and color rendering 
properties have been improved more so that the result of a publication may show Table 1 . Moreover, the degree of an 
improvement of degradation with the passage of time under fluorescent lamp lighting of the blue fluorescent substance 
which used the fluorescent lamp of examples 1-4 especially for the examples 1, 2, and 4 although it was checked that 
degradation with the passage of time is also improved was size a little compared with the thing of an example 3. 
[0025] (An example 5, example 2 of a comparison) The blue fluorescent substance shown in Table 2 was used, and the 
three-wave region luminescence form fluorescent lamp of color temperature 5000K of FCL64T6 was produced by the 
same approach as an example 1 . Thus, about the fluorescent lamp of the acquired example 5 and the example 2 of a 
comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial flux of light 
(relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical formula of a 
blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0026] 
[Table 3] 
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[0027] As compared with the fluorescent lamp of the example 2 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 5, the flux of 
light was the same, and its average color-rendering-properties characteristic was improving, and color rendering 
properties have been improved more so that the result of a publication may show Table 2. In addition, compared with 
the fluorescent lamp of the example 2 of a comparison, as for the fluorescent lamp of an example 5, it was checked that 
degradation with the passage of time is also improved. Moreover, the example 3 was excelled in the field of 
degradation with the passage of time a little. 

[0028] (An example 6, example 3 of a comparison) The blue fluorescent substance shown in Table 3 was used, and the 
three-wave region luminescence form fluorescent lamp of color temperature 5000K of FCL64T6 was produced by the 
same approach as an example 1. Thus, about the fluorescent lamp of the acquired example 6 and the example 3 of a 
comparison, the result of having measured the luminescent chromaticity point (x, y value), the initial flux of light 
(relative value), and an average color rendering characteristic (Ra) is shown in Table 1 with the empirical formula of a 
blue luminescence fluorescent substance, and the mixing ratio of each fluorescent substance. 
[0029] 
[Table 4] 
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[0030] As compared with the fluorescent lamp of the example 3 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 6, the flux of 
light was the same, and its average color-rendering-properties characteristic was improving, and color rendering '. 
properties have been improved more so that the result of a publication may show Table 3. In addition, compared with 
the fluorescent lamp of the example 3 of a comparison, as for the fluorescent lamp of an example 6, it was checked that 
degradation with the passage of time is also improved. Moreover, it excelled a little in respect of [ example / 3 ] 
degradation with the passage of time. 
[0031] 

[Effect of the Invention] According to this invention, a high color rendering and a fluorescent lamp with little 
degradation with the passage of time can be offered efficient. 
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(54) FLUORESCENT SUBSTANCE OF ALKALINE EARTH ALUMINATE AND FLUORESCENT LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control lapsing deterioration on changes of luminous color and on 
luminous efficiency during lighting a fluorescent lamp as well as to improve coloring action and the 
efficiency by comprising a specific composition of Ba, Sr, Eu ? Mg, Mn, Al and O. 
SOLUTION: A fluorescent substance is represented by a compositional formula, Ba1-x-ySrxEuyMg1- 
zMn2AI10O17. In the formula,(x), (y) and (z), fulfill 0.4<x<0.6, 0.03<y<0.3, 0<z<0.04, respectively. This 
fluorescent substance is obtained by mixing each oxide of Ba, Sr, Mg, Al, Eu and Mn or mixing compounds 
generating readily these oxides at a high temperature so as to make a stoichiometric ratio of this 
compositional formula, and this mixture is charged into a heat-resistant container followed by one or more 
of calcining at 1 200-1 700°C for 2-40 hr in a reductive atmosphere. When this fluorescent substance is used 
as a blue luminous component of the luminous composition of a fluorescent lamp, the lamp which is less in 
lapsing deterioration with high coloring action and high efficiency, can be obtained. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with 
Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and 
z fill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions that become 0 <=z<=0.04, respectively. 
[Claim 2] The fluorescent lamp characterized by coming to form the fluorescent substance layer of a glass tube wall 
using an alkaline earth aluminate fluorescent substance according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alkaline earth aluminate fluorescent substance which activated 
with divalent europium (Eu2+), or ******( e d) from divalent europium (Eu2+) and divalent manganese (Mn2+), and 
the three-wave region luminescence mold fluorescent lamp using this fluorescent substance as a fluorescent screen of a 
blue luminescence component. 
[0002] 

[Description of the Prior Art] In recent years, in the field of the fluorescent lamp for general lighting, a three-wave 
region luminescence mold fluorescent lamp (only henceforth a "fluorescent lamp") is developed, and practical use is 
presented. The fluorescent substance used for this fluorescent lamp mixes the red and three sorts of green and blue 
fluorescent substances which have emission spectrum distribution of a narrow-band comparatively at a suitable rate. 
[0003] As for the fluorescent substance used for this fluorescent lamp, alkaline earth chloro phosphate or the barium 
magnesium aluminate of divalent europium (Eu2+) activation is used [ as the oxidization yttrium of trivalent europium 
(Eu3+) activation, and a green fluorescent substance ] as a red fluorescent substance, respectively as a cerium (Ce) and 
the phosphoric acid lanthanum of terbium (Tb) activation, and a blue fluorescent substance. 
[0004] This fluorescent lamp is excellent in the flux of light and both sides of color rendering properties, a general 
color rendering index (Ra) is 84, and the flux of light has realized 1470 lumens (lm) in floor line20 SSEX-N/18 of for 
example, a straight pipe mold fluorescent lamp. Furthermore, the fluorescent lamp which realized general -color- 
rendering-index Ra>=87 came to be used by adding the fluorescent substance of a bluish green color or a bluish green 
color, and deep red to the three above-mentioned sorts of fluorescent substances, and mixing four sorts or five sorts of 
fluorescent substances. Moreover, in JP,5-302082,A, the fluorescent lamp of general-color-rendering-index Ra>=87 
came to be realized by mixing of three sorts of fluorescent substances by specifying the presentation and the 
luminescent color of an Eu2+ activation alkaline earth chloro phosphate fluorescent substance which are a blue 
component. 

[0005] On the other hand, about the fluorescent lamp which used the Eu2+ activation barium magnesium aluminate 
fluorescent substance as a blue component, what raised color rendering properties is put in practical use by ******(ing) 
Mn2+ to an Eu2+ activation barium magnesium aluminate fluorescent substance. Moreover, it is indicated by by using 
for JP,56-86892,A the fluorescent substance expressed with Bal-x-y Srx Mgp Alq O (1+p+q) / 2 q:Eu2+y (here, it is 
0< x<=0.1, 0.01<=y<=0.4, 0.8<=p<=4.0, and 10<=q<-30) that general-color-rendering-index Ra=89 are realizable. 
[0006] By the way, the fluorescent lamp which used the barium magnesium aluminate fluorescent substance of Eu2+ 
activation as a blue component also had the problem that aging (color shift) of the luminescent color of the fluorescent 
lamp by degradation of a fluorescent substance was large, although the flux of light became high from the fluorescent 
lamp which used the Eu2+ activation alkaline earth chloro phosphate fluorescent substance. The alkaline earth 
aluminate fluorescent substance activated as an approach of solving this problem by Eu2+, or Eu2+ and Mn2+ of the 
presentation restricted extremely Eu3+ activation yttrium oxide the mixing ratio to which (it being hereafter called a 
" YOX red fluorescent substance") and the phosphoric acid lanthanum (henceforth an "LAP green fluorescent 
substance") which ******( e d) by Tb and Ce were restricted - mixing and using it at a rate is proposed by JP,4- 
106187,AorJP,4-106188,A. 

[0007] furthermore, to JP,3-106988,A (Bal-x-y Six My) 0-a(Mgl-p-q Mnp Znq) O-bAl 203 (M expresses at least one 
sort of elements of Sr and the calcium here) a, bx, y, p, and q in a formula a+3<=b<=4a+ (3/2), a(7/3)-l <=b<=(l 1/9) 
a+ (17/3), Using the fluorescent substance expressed with 0< x<=0.4, 0<=y<=0.4, 0<x+y<=0.4, 0.001<(ap/x) <=0.2, 
0<=q<=0.3, and 0 <=p+q<=0.3 for the same purpose as the above is proposed. 

[0008] However, implementation of a high color rendering and a fluorescent lamp with few [ it is efficient and ] color 
shifts by degradation of the luminescent color with the passage of time is further desired rather than the fluorescent 
lamp using these aluminate fluorescent substances and phosphate fluorescent substances. Although the luminous 



efficiency of the aluminate fluorescent substance used from the former as a blue luminescence fluorescent substance for 
high color-rendering-properties fluorescent lamps is also high, and it can make with the comparatively good fluorescent 
lamp of a general color rendering index (Ra) when this is used for a fluorescent lamp When this is used for a 
fluorescent lamp by increasing the addition of Mn in the case of the aluminate fluorescent substance which contains Mn 
as an activator especially, it becomes [ effectiveness (flux of light when emitting the white light) ] low in that case and 
is not desirable to raise the general color rendering index (Ra) of a lamp, although it is possible. So, even if it is in an 
aluminate fluorescent substance, when this is used as a blue luminescence fluorescent substance for high color- 
rendering-properties fluorescent lamps, development of the aluminate fluorescent substance with which the general 
color rendering index (Ra) and luminous efficiency of a lamp can serve as a both more high fluorescent substance is 
desired. 
[0009] 

[Problem(s) to be Solved by the Invention] Then, in the alkaline earth aluminate fluorescent substance of the 
conventional Eu2+ activation or activation of Eu2+ and Mn2+, this invention cancels the above-mentioned fault, 
provides a high color rendering, the efficient and small fluorescent substance of change of the luminescent color under 
fluorescent lamp lighting, and degradation of luminous efficiency with the passage of time, and a list with a fluorescent 
lamp, and presupposes like. 
[0010] 

[Means for Solving the Problem] The result which this invention person etc. examined in the detail further about the 
presentation of the alkaline earth fluorescent substance used for a fluorescent lamp for solution of the above-mentioned 
technical problem, When the fluorescent substance of more presentation fields than the alkaline earth aluminate 
fluorescent substance with which the content of the strontium in the parent of an alkaline earth aluminate fluorescent 
substance (Sr) is used from the former is used as a blue luminescence fluorescent substance for high color-rendering- 
properties fluorescent lamps, Even when not ******(i n g) Mn even if it lessened the amount of activation of Mn of this 
fluorescent substance and, it turned out that higher Ra value and luminous efficiency are shown. Namely, the specified 
quantity permutation of the one section of the barium (Ba) of the alkaline earth aluminate fluorescent substance of the 
Eu2+ activation containing barium (Ba) and magnesium (Mg) is carried out with strontium (Sr). Furthermore, the 
specified quantity permutation of the one section of magnesium (Mg) is carried out with manganese (Mn) if needed. 
The component (Ba+Sr+Eu):(Mg+Mn) component which constitutes a fluorescent substance : The ratio of each 
element of aluminum component is set to 1 : 1 : 10. About the alkaline earth aluminate fluorescent substance which 
activated this by Eu2+ or ******( e d) by Eu2+ and Mn2+ By finding out presenting efficient luminescence and small 
blue luminescence of degradation with the passage of time, and using the mixed fluorescent substance which it comes 
to mix by the predetermined ratio to which this was restricted with the YOX red luminescence fluorescent substance 
and the LAP green luminescence fluorescent substance as a fluorescent screen This invention equipped with the header 
and the following configuration for the above-mentioned technical problem being solved was completed. 
[001 1] (1) General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with 
Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and 
z fill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions that become 0 <=z<=0.04, respectively. 

(2) General formula Alkaline earth aluminate fluorescent substance characterized by what it is expressed with Bal-x-y 
Srx Euy Mgl-z Mnz aluminum 10O17, and is expressed with the number with which x in a formula, and y and z fill 
0.4< x<=0.6, 0.075<=y<=0.225, and the conditions that become 0 <=z<=0.0225, respectively. 

[0012] (3) Above (1) Or (2) Fluorescent lamp characterized by using the alkaline earth aluminate fluorescent substance 
of a publication as a fluorescent substance layer of a glass tube wall. 

(4) The above characterized by using the mixed fluorescent substance which contains the mixing ratio of an alkaline 
earth aluminate fluorescent substance, a YOX red luminescence fluorescent substance, and an LAP green luminescence 
fluorescent substance in 1:0.5-2.5:0.3-3.0 as said fluorescent substance layer (3) Fluorescent lamp of a publication. 
[0013] 

[Embodiment of the Invention] The alkaline earth aluminate fluorescent substance of this invention To stoichiometric 
each oxide or the compound which generates these oxides easily at an elevated temperature of Ba, Sr, Mg, aluminum, 
Eu, and Mn Empirical formula Bal-x-y Srx Euy Mgl-z Mnz aluminum 10O17 It mixes at a rate which becomes 
(however, x in a formula, and y and z are the numbers which fulfill 0.4<=x<=0.6, 0.03<=y<=0.3, and the conditions 
that become 0 <=z<=0.04, respectively). By filling up a heat-resistant container and calcinating once or more over 2 - 
40 hours at the temperature of 1200-1700 degrees C in a reducing atmosphere, the alkaline earth aluminate fluorescent 
substance of this invention activated by Eu2+, or Eu2+ and Mn2+ is obtained. 

[0014] In the alkaline earth aluminate fluorescent substance (Bal-x-y Srx Euy Mgl-z Mnz aluminum 100 17) ****** 
(ed) by Eu2+ activation or Eu2+, and Mn2+ of this invention For the purpose achievement of this invention, the 
amount range of the amount of permutations of Sr which permutes a part of Ba (x), the concentration (y) of Eu, and the 
concentration (z) of Mn Although it is desirable that it is in 0.4<=x<=0.6, 0.03<=v<=0.3, and 0<=z<=0.04. resoectivelv 



When this x, and y and z are in 0.4< x<=0.6, 0.075<=y< : =0.225, and 0<=z<0.025, respectively, since fewer fluorescent 
substances of change of the luminescent color in the luminescence brightness list of the fluorescent substance obtained 
especially with time are obtained, it is desirable. In addition, since the concentration (y) of Eu in a fluorescent 
substance has the inclination for degradation by the heat in the baking process at the time of fluorescent lamp 
manufacture to become large when this increases, as for the concentration (y value) of Eu, carrying out to 0.3 or less is 
desirable [ concentration ]. 

[0015] When these fluorescent substances are used as a blue luminescence component fluorescent substance of the 
luminescence constituent of a fluorescent lamp, it becomes possible to offer a high color rendering and an efficient 
fluorescent lamp with little degradation with the passage of time from the case where Eu2+ and Mn2+ which are used 
as a blue luminescence fluorescent substance of the conventional fluorescent lamp use an activation barium strontium 
magnesium aluminate fluorescent substance. 

[0016] Drawing 1 is what illustrates the emission spectrum when exciting the Eu2+ activation alkaline earth aluminate 
fluorescent substance of this invention, and the conventional Eu2+ activation alkaline earth aluminate fluorescent 
substance by 253. 7nm ultraviolet rays, respectively. The curves a and b of drawing 1 R> 1 are one example of the 
fluorescent substance of this invention, respectively. As an Eu2+ activation barium strontium magnesium aluminate 
fluorescent substance (Ba0.4 Sr0.5 EuO.l MgAl 10O17) and a blue luminescence fluorescent substance of the 
conventional fluorescent lamp The Eu2+ activation barium magnesium aluminate fluorescent substance (Ba0.9Eu0.1 
MgAl 10O17) currently used is shown. 

[0017] the peak location of luminescence which originates in Eu2+ compared with (the curve a of drawing 1 ), and the 
conventional barium magnesium aluminate fluorescent substance (the curve b of drawing 1 ) by permuting some 
barium of the conventional barium magnesium aluminate fluorescent substance with strontium so that the comparison 
of the curves a and b of drawing 1 may show — a long wave — while moving to a merit side, the luminescence 
reinforcement of 460-600nm becomes large. 

[0018] Moreover, Curve a and Curve b of drawing 2 are the different Eu2+ activation alkaline earth aluminate 
fluorescent substance of this invention, respectively. Are used as the barium strontium magnesium aluminate 
fluorescent substance (Ba0.4 Sr0.5 EuO.l Mg0.988 MnO.012 aluminum 10O17) which ******( e d) by Eu2+ and Mn2+, 
and a blue luminescence fluorescent substance of the conventional fluorescent lamp. The emission spectrum when 
exciting the barium strontium magnesium aluminate fluorescent substance (Ba0.6 Sr0.3 EuO.l MgO.998 
Mn0.012aluminum 10O17) which ******(ed) by Eu2+ and Mn2+ by 253. 7nm ultraviolet rays, respectively It 
illustrates. 

[0019] So that the comparison of the curves a and b of drawing 2 may show Conventional Eu2+ The barium strontium 
magnesium aluminate fluorescent substance (the curve a of drawing 2 ) which ******( e d) by Eu2+ and Mn2+ of this 
invention compared with the barium strontium magnesium aluminate fluorescent substance (the curve b of drawing 2 ) 
which ******(ed) by Mn2+ and the amount of the permutation by Sr While the peak location of luminescence which 
originates in Eu2+ by making [ many ] it moves to a long wavelength side Although the location of the luminescence 
peak resulting from Mn2+ does not change, since the luminescence reinforcement of 460-600nm becomes large, the 
relative intensity to the peak of luminescence resulting from Eu2+ becomes high. 

[0020] Thus, the peak location of luminescence resulting from Eu2+ moves the alkaline earth aluminate fluorescent 
substance of this invention to a long wavelength side, and the luminescence reinforcement of further 460-600nm 
becomes large. This Eu2+ of this invention, and Mn2+ an activation barium strontium magnesium aluminate 
fluorescent substance The amount of permutations to Mn of Mg Eu2+ and Mn2+ which are used as a blue 
luminescence fluorescent substance of the conventional fluorescent lamp from an activation barium strontium 
magnesium aluminate fluorescent substance at least Or even if this amount of permutations is 0, the thing including the 
luminescence peak which originates in 515nm Mn2+ in the emission spectrum when exciting by 253. 7nm ultraviolet 
rays for which relative intensity of 460-600nm luminescence can be made equivalent is meant. 
[0021] Although the property improvement of the alkaline earth aluminate fluorescent substance ******(ed) by Eu2+ 
or Eu2+, and Mn2+ of this invention being high brightness, controlling decline in the luminous efficiency by heat [ the 
conventional alkaline earth aluminate fluorescent substance / especially ], and reducing fluctuation of the luminescent 
color with time is made By carrying out the section permutation of a part of Ba in fluorescent substance host crystal by 
Sr, since the location of the oxygen in the Ba-0 layer under crystal was stable, the reason is considered. 
[0022] On the other hand, the fluorescent lamp of this invention uses as a blue luminescence fluorescent substance the 
alkaline earth aluminate fluorescent substance ******( e d) by Eu2+ activation or above-mentioned Eu2+, and above- 
mentioned Mn2+ of this invention. To this, for example, the europium activation yttrium oxide fluorescent substance 
shown by Y2-x Eux 03 (however, x is a number which fulfills the conditions of 0.02<=x<=0.1) of red luminescence 
(henceforth a "YOX fluorescent substance"), Lal-y-z Cey Tbz P04 (however) of green luminescence the number with 
which y and z fill the conditions of 0.1<=y<=0.6 and 0.1<=z<=0.3, respectively - it is — the cerium and terbium which 
are shown with a binder the mixed fluorescent substance which mixed the activation phosphoric acid lanthanum 



fluorescent substance (henceforth an "LAP fluorescent substance") by the predetermined quantitative ratio After 
mixing, considering as a fluorescent substance slurry and applying this to the wall of a glass tube, a high color 
rendering and a fluorescent lamp with little degradation can be offered efficient by manufacturing a fluorescent lamp 
by the approach generally learned. Although the mixed weight ratio of the blue luminescence fluorescent substance 
(aluminate fluorescent substance) and red luminescence fluorescent substance (YOX) in the fluorescent lamp of this 
invention, and a green luminescence fluorescent substance (LAP) changes with color temperatures of a request of the 
obtained fluorescent lamp When light is made to emit, in order to present luminescence of the range which can be 
called white A color temperature assumes about 4000-8000K to raise especially whenever [ color rendering ]. blue - 
fluorescent substancexed fluorescent substance: — each mixed weight ratio of a green fluorescent substance that what is 
necessary is just to be in the range of 1 :0. 5-2. 5:0.3-3.0 It is desirable to consider as the range of 1 :0. 7-2.0:0.3-3.0 which 
was able to balance the amount of mixing of 3 color fluorescent substance. 

[0023] in addition — although the alkaline earth fluorescent substance of this invention permutes a part of Ba by Sr — 

the amount of permutations of Sr at that time ~ (- in case a fluorescent lamp is manufactured using this fluorescent 

substance by making x) into increase and the permutation range of 0.4<=x<=0.6, it also has the effectiveness that 

degradation by the heat in a baking process becomes small, and it becomes possible to offer an efficient fluorescent 

lamp. 

[0024] 

[Example] 

(Example 1) 

BaC03 0.4 mol SrC03 0.5 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol gamma type- 
aluminum 203 5.0 mol The A1F3 0.010 (flux) mol above-mentioned raw material was fully mixed, crucible was filled 
up, and the lump of a graphite was further picked up on the raw material, and it calcinated over 24 hours including 
rising-and-falling-temperature time amount at 1450 degrees C of maximum temperatures, having covered and carrying 
out aeration of the mixed gas of nitrogen and a small amount of hydrogen. Subsequently, distribution, washing, 
desiccation, and processing of screen analysis were performed for baking powder, and Eu2+ of an example 1 and 
Mn2+ obtained the barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.4 Sr0.5 
EuO.l Mg0.98Mn0.02aluminum 10O17) of activation. 

[0025] Thus, a luminescence wavelength peak is 460nm and, as for the luminescent color when exciting the blue 
luminescence fluorescent substance of the acquired example 1 by 253. 7nm ultraviolet rays, the luminescent 
chromaticity point showed blue luminescence of x= 0.143 and y= 0. 187. When it excited by 253. 7nm ultraviolet rays 
after heat-treating this blue fluorescent substance for 15 minutes at 650 degrees C of maximum temperatures in the air 
ambient atmosphere and cooling to a room temperature after that, the ratio (brightness maintenance factor at the time of 
heat treatment) of the luminous efficiency after heat treatment to before heat treatment is 98.8%, and was understood 
that the heat-resistant hysteresis nature to baking processing is very good. 

[0026] Next, apply this blue fluorescent substance to a glass bulb inside, and the fluorescent lamp (floor line20S) of 
blue monochrome luminescence is manufactured. After turning this on for 1000 hours, a fluorescent substance is 
removed from the tube wall of a lamp. The luminescent color (X*, Y') when exciting by 253. 7nm ultraviolet rays is 
x -0.1 45 and y-0.190. The difference (difference of the luminescent chromaticity by use) of the luminescent 
chromaticity point of a fluorescent substance before and after using this fluorescent substance as a fluorescent screen of 
a lamp was a value with the very small chromaticity difference of deltax^O.002, deltay=0.003, and the fluorescent 
substance before and behind use. 
[0027] 

(Example 1 of a comparison) 

BaC03 0.6 mol SrC03 0.3 mol Eu 203 0.05 mol 3MgCO(s)3 and Mg2 (OH) 0.245 mol Mn02 0.02 mol gamma type- 
aluminum 203 5.0 mol It is made to be the same as that of the blue luminescence fluorescent substance of an example 
1 except having used the above-mentioned raw material as an A1F3 0.010 (flux) mol fluorescent substance raw 
material. Eu2+ and Mn2+ of the example 1 of a comparison obtained the activation barium strontium magnesium 
aluminate blue luminescence fluorescent substance (Ba0.6 Sr0.3Eu0.1 Mg0.98Mn0.02aluminum 10O17). 
[0028] Thus, a luminescence wavelength peak is 450nm and, as for the luminescent color when exciting the blue 
luminescence fluorescent substance of the acquired example 1 of a comparison by 253. 7nm ultraviolet rays, the 
luminescent chromaticity point showed blue luminescence of x= 0. 144 and y= 0. 153. When asked for the ratio 
(brightness maintenance factor at the time of heat treatment) of the luminous efficiency after heat treatment to before 
heat treatment when heat-treating this fluorescent substance like an example 1, it was 85.5% and the heat-resistant 
hysteresis nature to baking processing was bad. 

[0029] The fluorescent lamp (floor line20S) of blue monochrome luminescence is manufactured like an example 1 
further again using this blue fluorescent substance. After switching on the light like an example 1 for 1000 hours, a 
fluorescent substance is removed from the tube wall of a lamp. The luminescent color (X\ Y l ) when excitina bv 



253. 7nm ultraviolet rays was x -0.145 and y -0.155, and the differences (deltax, delta y) of the luminescent 
chromaticity point of a fluorescent substance before and after using this fluorescent substance as a lamp were 
deltax^O.OOl and deltay=0.002. 

[0030] To Table 1 and 2, the fluorescent substance presentation of the blue luminescence fluorescent substance of an 
example 1 and the example 1 of a comparison, and the luminescent color (an emission peak wavelength and a 
luminescent chromaticity point ** color (x y) — ) of said fluorescent substance The ratio of the luminous efficiency after 
heat treatment to before heat treatment (brightness maintenance factor at the time of heat treatment), After carrying out 
lighting use of the fluorescent lamp using this fluorescent substance as a fluorescent screen of a lamp for 1000 hours, 
Luminescent chromaticity point [ of a fluorescent substance ] ** (x', y') which exfoliated and collected fluorescent 
screens and the difference of the luminescent chromaticity of a fluorescent substance before and after using it as a 
fluorescent screen of a lamp (deltax, delta y), i.e., the difference of the luminescent chromaticity by use, (**-**) were 
shown, respectively. 

[003 1] (Examples 2-28) Eu2+ of examples 2-28 and Mn2+ manufactured the barium strontium magnesium aluminate 
blue luminescence fluorescent substance of activation like the blue luminescence fluorescent substance of an example 1 
except having mixed so that it might become each presentation which showed each fluorescent substance raw material 
of an example 1 in Table 1 and 2. Thus, the luminescent color {emission peak wavelength when exciting the 
presentations of each obtained blue luminescence fluorescent substance of examples 2-28, and these fluorescent 
substances by 253. 7nm ultraviolet rays, The time of heat-treating luminescent chromaticity point **(x y)} and these 
fluorescent substances like an example 1, The ratio of the luminous efficiency after heat treatment to before heat 
treatment (brightness maintenance factor at the time of heat treatment), The fluorescent lamp (floor line20S) of blue 
monochrome luminescence is manufactured like an example 1 using each of these blue fluorescent substances, 
respectively. After switching on the light like an example 1 for 1000 hours, a fluorescent substance is removed from the 
tube wall of a lamp, luminescent chromaticity [ of the fluorescent substance when exciting by 253. 7nm ultraviolet 
rays ] ** {the luminescent chromaticity point after use (X', Y')}, and the difference (deltax, delta y) of the luminescent 
chromaticity of the fluorescent substance by use — that is, (**-**), it was shown in Table 1 and 2, respectively. 
[0032] 
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[0034] The barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.4 Sr0.5 EuO.l 
Mg0.98Mn0.02aluminum 10O17) of activation of Eu2+ of an example 1, and Mn2+ 30.6 % of the weight, (Example 
29) an empirical formula — Y1.92E0.08O3 it is — a YOX red luminescence fluorescent substance 37.2% of the weight 
an empirical formula - La0.55Ce0.30TbO. 15P04 it is -- 32.2 % of the weight for an LAP green luminescence 
fluorescent substance It fully mixed with the lacquer of a nitrocellulose to butyl acetate, and the fluorescent substance 
slurry was produced, and after applying to the glass tube and drying, the three-wave fluorescent lamp (floor line20S) 
which is color temperature 5000K of an example 29 was manufactured by the usual approach. Thus, the initial property 
of the obtained fluorescent lamp was 99.5 in the relative value when setting the lamp light bundle of the fluorescent 
lamp of the following example 2 of a comparison to 100, and the average color-rendering-properties characteristic Ra 
was 90.1 (Table 3). 

[0035] (Example 2 of a comparison) For a comparison Replace with the blue fluorescent substance of the above- 
mentioned example 1 as a blue fluorescent substance, and Eu2+ and Mn2+ of the example 1 of a comparison use an 
activation barium strontium magnesium aluminate blue luminescence fluorescent substance (Ba0.6 Sr0.3 EuO.l 
Mg0.98Mn0.02aluminum 10O17). The three-wave fluorescent lamp (floor line20S) of the example 2 of a comparison 
as well as the three-wave fluorescent lamp of the above-mentioned example 29 was manufactured except having 
considered the mixed weight ratio of each color fluorescent substance as the passage of Table 3. The relative value of 
the flux of light and the average color-rendering-properties characteristic Ra immediately after lighting of the three- 
wave fluorescent lamp of these examples 29 and the example 2 of a comparison were shown in Table 3. 
[0036] (Examples 30-56) The three-wave fluorescent lamp of examples 30-56 as well as the fluorescent lamp of an 
example 29 was manufactured except having used the mixed fluorescent substance which mixed each blue 
luminescence fluorescent substance of examples 2-28, the LAP green luminescence fluorescent substance used in the 
example 29, and the YOX red luminescence fluorescent substance again by the mixed weight ratio shown in Table 2, 
respectively. The relative value of the flux of light immediately after lighting of each obtained fluorescent lamp and the 
average color-rendering-properties characteristic Ra were measured, and it was shown in Table 3. 
[0037] 
[Table 3] 
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[0038] As compared with the fluorescent lamp of the example 2 of a comparison which used the blue fluorescent 
substance of the same europium concentration, the fluorescent lamp (examples 29-56) of the flux of light of this 
invention was almost the same, its average color-rendering-properties characteristic (Ra) was improving, color 
rendering properties have been improved more, or the average color-rendering-properties characteristic (Ra) was 
almost equivalent, the flux of light was improving, and luminous efficiency has been improved so that clearly from 
Table 3. Especially, as compared with the fluorescent lamp of the example 2 of a comparison, the flux of light and the 
average color-rendering-properties characteristic of both the fluorescent lamps of examples 30-34, examples 36-40, 
examples 45-47, and examples 52-56 were improving, and both color rendering properties and luminous efficiency 
have been improved. 

[0039] Moreover, although not illustrated in front Naka, it was checked that degradation with the passage of time 
according [ the fluorescent lamp of examples 29-56 ] to continuation lighting compared with the example 2 of a 
comparison is also improved. Also in these, the degree of an improvement of degradation with the passage of time 
under fluorescent lamp lighting of examples 29-33, examples 36-41, examples 44-48, and examples 51-55 was size 
[ especially / the fluorescent lamp of the example 2 of a comparison and an example 34, an example 35, an example 42 
an example 43, an example 49, an example 50, and an example 56 ]. 

[0040] Further Each blue luminescence fluorescent substance of examples 1-28 and the example 1 of a comparison, 
(Examples 57-84, example 3 of a comparison) It is made to be the same as that of the fluorescent lamp of an example 
29 except using for a YOX red luminescence fluorescent substance list the mixed fluorescent substance which comes to 
mix an LAP green luminescence fluorescent substance by the weight ratio indicated to Table 4, respectively as a 
fluorescent screen. The three-wave fluorescent lamp of color temperature 6500K of examples 57-84 and the example 3 
of a comparison (floor line20S) was manufactured. Thus, about the obtained fluorescent lamp, the result of having 
measured the initial flux of light (relative value) and the average color rendering characteristic (Ra) immediately after 
lighting was shown in Table 4. 
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[0042] As compared with the fluorescent lamp of the example 3 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp (examples 57-84) of this invention, the flux of 
light was almost the same, and the average color-rendering-properties characteristic (Ra) was improving, color 
rendering properties have been improved more, or the average color-rendering-properties characteristic (Ra) was 
almost equivalent, the flux of light was improving, and luminous efficiency has been improved so that clearly from 
Table 4. Especially, as compared with the fluorescent lamp of the example 3 of a comparison, the flux of light and the 
average color-rendering-properties characteristic Ra of both the fluorescent lamps of examples 58-62, examples 65-69, 
examples 72-76, and examples 80-84 improved, and both color rendering properties and luminous efficiency have been 
improved. 

[0043] (An example 85, example 4 of a comparison) The blue fluorescent substance (Ba0.3 Sr0.5 
Eu0.2Mg0.98Mn0.02aluminum 10O17) of an example 85 and the blue fluorescent substance (Ba0.7 SrO.l Eu0.2 
MgO.986 MnO.014 aluminum 10O17) of the example 4 of a comparison were manufactured like the example 1. Thus, 
presentation [ of the blue fluorescent substance of the acquired example 85 and the example 4 of a comparison ], 
emission-peak-wavelength, and luminescent chromaticity ** (x y) was shown in Table 5. 
[0044] Next, the blue fluorescent substance of an example 85 and the blue fluorescent substance (said fluorescent 
substance presentation, the emission peak wavelength, and the luminescent chromaticity point were shown in Table 5) 
of the example 4 of a comparison were mixed with the YOX red fluorescent substance and the LAP green fluorescent 
substance at a mixed rate shown in Table 6, the mixed fluorescent substance was prepared, and the three-wave region 
luminescence form fluorescent lamp of color temperature 5000K and floor line20S was produced about the fluorescent 
substance of an example 85 and the example 4 of a comparison like the example 29. About each obtained fluorescent 
lamp, the initial flux of light (relative value) and the average color rendering characteristic (Ra) of the mixed rate (% of 
the weight) of each color fluorescent substance used as a fluorescent screen and the obtained fluorescent lamp were 
measured, and the result was shown in Table 6. 
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[0046] 
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[0047] As compared with the fluorescent lamp of the example 4 of a comparison which used the blue fluorescent 
substance of the europium concentration with the same fluorescent lamp of this invention of an example 85, the 
average color-rendering-properties characteristic (Ra) of the flux of light was improving highly, and both color 
rendering properties and luminous efficiency have been improved more so that clearly from Table 6. 
[0048] 

[Effect of the Invention] The peak location of luminescence which originates in europium in the emission spectrum 
when exciting conventional Eu and conventional Mn by 253. 7nm ultraviolet rays by adopting the above-mentioned 
configuration compared with the alkaline earth aluminate fluorescent substance of a with moves this invention to a long 
wavelength side. When the luminescence reinforcement of further 460-600nm becomes large and used it as a 
fluorescent substance of the blue luminescence component of a three-wave fluorescent lamp especially, the high color 
rendering and the efficient three-wave region luminescence form fluorescent lamp with little change of the luminescent 
color under lamp lighting and degradation with the passage of time could be offered. 
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ym&%L^±E^kzm®th$tftv>v-9\mtf& t\ %Kz^tz$i. &&k^z.&%mw%it$:g.-f&tz 

&*fIW£»L, £ fet4 6 0-6 0 0 nm<OJ63K5SK fctcli. : : »fiS3e**)#*& 

Cl£0^t{i*^BB£7)Eu2\ Mn^ftft ant* 5 , 1 : 0. 5-2. 5 : 0. 3-3. OOSEH 

iSAU ->A • x hayf->A • v^v-^AT/PS y& izfrtitf&K. ^K?Si-feg&Stf)l.tHifeiaS*<4 0 0 

SSbfcfWi. ft*^ib£7>'7V)#£?BM{*i: LT 0-8 0 0 0 KggfcgJgLT, 3fe&ftft?>ig£*tf) 

f£ffl£:fxl>Eu2\ Mn2*&-f*jgA''J«>A . xhuy-f- ^'^yXcOt^XTt. 1 :0. 7-2. 0:0. 3 — 3. 
>?A • V^^A7/l/SyKiS^*J:0, MgOM 30 OWSSfflfc-fS^fctfiFSU^. 

n ^«0SBt*#'>$: < X , & I. v m z tMMMtifi OX I 0 0 2 3 3 . *#»07M U ±»»3fcfMi B a 
*->Tij. 253. 7 nm<r>mmX'BmUz&i(r)%± rTg&t&tf. Z<?m<nS rcoSH 

X*Wh/WCiiVvC51 5nm^Mn*Hce@1-5^E (x)SriiU 0. 4^xS0. 6^)JB(MSHfc'f-4i 

e-?£*tr4 6O~6OOnm<0fb6O«*t»S£R tti-oT. £<>^#ttfcfl!<rVta3fc91'7 , fc|gi&t& 

^£-f l> .1 1 #T'# I) it t-gift-ri. . IL <-dpy/ISfc*J»t6JRfc:J:6*'ft* t /jN$<*4 

[0021] **"B<OEu» 4 XHEu*«i:Mn**fc-Cft fcHdJWRMTU *»*MI3l£?yr*lj|ftt6it 

T\ ®.%<r>T)V1] i) ±3T)V 5 yW&'gftfclZiUKX® [0024] 

mmmi > 



BaC03 


0. 


4 


mo 1 


SrCOa 


0. 


5 


mo 1 


EU2 03 


0. 


05 


mo 1 


SMgCOs • Mg (OH) 2 


0. 


245 


mo 1 


MnOz 


0. 


02 


mo 1 


r^-f7°-Alz Os 


5. 


0 


mo 1 


A 1 F 3 {yyy?X) 


0. 


0 1 0 


mo 1 



iMmmz-WHzmi. wHtswau sfewrato »«:*»T2 4iwa^t'c«*Lfc. ^^r. ^^^^ 



( 

7 

*j/*A7VUS ySag#fe^^3t* (Bac. S r 
0.5 Euo.i Mgo.98Mno. 02 A 1 10O17 ) 5rtf^„ 
[0025] COJ; 0 1 LTflfcStttW 1 W»fe?Bt& 

2 5 3. 7 n me>%ftircj»B LfclfcOJBfcfe 
l±. ^3feStftb-^AM6 0nm-C\ «3fcfefcj£*<x = 
0. 14 3. y = 0. 18 7C5»faf6ftS:SLfc. CO 
»fiiBt**S«»a»+T*J«l«6 5 0-CT1 5* 
L . *<0«gffl 4 T'^ai Lfc&K 2 5 3 . 7 n 

Ot«Wl ) 

BaCOs 
SrCOs 

Ell2 O3 

3MgC03 • Mg (OH) 2 
Mn02 

r?4T-A 1 2 O3 
A 1 F 3 (77<y?X) 

m&mt LxHimmm^Kwmmm 1 <n 
i&mmmt wmzi.ximm 1 we u»*rv m n 

5 >«HS*fi&3fcffi£* (Bao.e Sro.s Euo.i M 
go.9sMno.02A hoOn) 2rf#fc„ 
[0028] i<O±otLTSfcJtlK0ll«1»fe«jtffi 
TfcftS: 2 5 3. 7 n mO&fl-HT'ffljjg bfc«3tf>**fe 
(±. a3KSftt-?#4 5 Onmt f&ftfeJg^' x = 
0. 144, y = 0. 1 5 3C9#fefBfc£jSW:. 

*) 85. 5%f$>0, 

[0 0 29] sfctifc. i<o»ea8K**«v^Tiat 

H 1 1 RtWC LT »^*fe%^c7)^^7 ( F L 2 0 

s ) *h&i . mm 1 k lt 1 0 0 omm 
it^n%fci?yT<r)<gm*kMwi. 253. 7 

n mOamft-CAie L£ t * W?B£fe ( X • , Y ' Mi 
x' =0. 145. y" =0. 1 5 5T'*>-?T. i«S 

fe^,Wi(Ax, Ay)(iAx = 0. 001. Ay = 
0. 0 0 2T'$>->£. 

[0030] miRvmizmmmiRt/immwit 
»*fiKjsa>fe (x. y) . mm 



) ®m2 0 0 0-1 0 98 26 

8 

* [0026] mz. ^(ry^mtW^ifyX^-f^m 
«C»ffiU t6^feffiOSl7y7 (FL2 0S) 
fcKfcU 1 0 0 0B$HWS*TU:tt. aHHfc*5 
VTOTtttft^WtfU 2 5 3. 7nm<0^KgS-C®jg 
IfcfcSflSBfcfeCX' , Y' Mix' =0. 145. 
y" =0. 19 0T& 1 ). ztnmftfrZyyTvmxm 

(ffiQlZl tiAx = 0. 002. Ay 

= o . o o 3 1 % mttmzmi%.%&<r)&jgMt>m 

[0027] 



0.6 mo 1 
0.3 mo 1 
0. 0 5 mo 1 
0.24 5 mo 1 
0.02 mo 1 
5.0 mo 1 
0.010 mo 1 
Xit7 >TZ 1 0 0 0l*ISI£ffttffl Lfcfc. *J8I 
bX®WLtc&M*<7)m&BZj!k® <x' . y' ) . & 

(Ax. Ay) . W*ttfflfcJ:&fB6fe« 
<9H (©-(D) £*fl •fil^Lfc. 
[003 1 3 (iatW2-2 8) »tWl<0*S8WfcH 
H 1 RVm 2 L£&fflj£ 1 3r6 J: ? fcrl£ tit 

2 — 28c9Eu*\ Mn !, *^+S^?)AlJ')A•x^^y 

JtLfc. i^l-itLTftfc. £ttM2~2 8«0*#fe 
£fcfcO»*fl*2 53. 7nmO 
jUWRTBiBLfcBSOJBfcfe Jfcfcfe 

s*cd(x. y) ) . inA>w«je**3u««ifcH« 
a^vr (fl2os) ^■eh-fnsitL. stem 

fcPWMcLT 1 0 0 OKHSbSKTLfcflL Sbt**5yr 
40 Wfg^IHItfU 2 5 3. 7nm£7)^HiT-ffll@L/t 

(X' . Y" ) M fttfttfflCi*9Bfc*<083fcfeK<0 

H(Ax, Ay) % IP*> (©-®) ^-eil-f^l&lA' 
^2(C^L!t. 

[0032] 

till] 



(6) %iffl2 00 0-1 0 9 826 

9 1 0 



No. 


* ft * * * 


m&mm 

i%) 


&£&Bt 

(®) 




*■ #■ tk M *fc 
M 7n w m et 


* * 6 


(r») 




z 


7 


x ' 


y ' 


Ax 


A y 


SEW 1 


BBo. kSDql j^o. >HB^ l g^tTq. csaAltcOiT 


460 


0.143 


0.187 


9o,o 


0.145 


0.190 


0.002 


0.003 




^v> it^Po sEila OBgrtlg oitAIicJQjt 


460 


0.145 


0.176 


96.1 


0.147 


0.179 


0.002 


0.003 


3 


F^cv j^St*o. lot iH&i ¥f*j^Vi oisAlio^iv 


11 60 


0.145 


0.161 


95.8 


0.146 


0.(63 


0.001 


0.002 


3?tfcW U 


BSr« i JsTV-. — Eib*» -t-flE^ amAlioJi7 


460 


0.144 


0.145 


95*5 


0.145 


0.147 


0.001 


0.002 


5 


Bfefa U&Vl pRVl I^^Q. yyf^Vt OOjAlljOlT 


460 


0.146 


0.124 


97.0 


a. 147 


0.126 


0.001 


0.002 






M60 


0.1 45 


0.114 


92*9 


0.146 


0.116 


0.001 


0.002 


Sttfcfli 7 


fifta oSrVi *Bla iMga stt^HV* oosAI-icOit 


MM 


0.145 


0.216 


98.6 


0.146 


0.219 


0.001 


0.003 


*»* 5 


B3o. mSTq u^EUa iKfta drsftlo. Q2sAlie£i7 


M60 


0.145 


0.200 


9«.9 


0.146 


0.204 


0.001 


0.004 


Xftfl 9 




460 


0.143 


0.186 


98.9 


0.145 


0.1A9 


0.002 


0.003 


*ft*io 


Bba us&cx jjjBdci iKga. Mjttla oitAIic^tt 


460 


0.146 


0.171 


98. < 


0.147 


0.174 


0.001 


0.003 


*«*1t 




460 


0.144 


0.153 


97.8 


0.145 


0.156 


0.001 


0.003 


ftftfll2 


Bho. tieSTia ai^RVl iHgo. wartla. ooeAlicOrr 


460 


0.143 


0.136 


99.0 


0.145 


0.141 


0.002 


0.003 




Baa i#sS^x u^Qia. iFfei 997Hla oa»Alie&iT 


460 


0.H3 


0.116 


96.9 


0.144 


0.121 


0.001 


0.003 


***14 


Baa usStdl W^ia iM^I-icOit 


460 


0.145 


0.104 


95-5 


0.146 


0.106 


0.001 


0.002 


*ft*15 


BBa ufiUu iHga orsHlo. aasAlidOiT 


455 


0.144 


0.202 


97.9 


0.146 


0.206 


0.002 


0.004 



[0033 



N o. 


* 6 * * <* 


11*9* 
affft* 
** 

(») 


IWfcfiflT 


«3)-a» 


ft * u * 


« A ft 


it 11 

(no) 




X 


y 


x ' 


y ' 


A x 


A y 


ftftfll6 


BBa ,Sfra nEUa iH&x wJtaa «A1ic0it 


455 


0.144 


0.179 


99:1 


0.146 


0.183 


0.002 


0.004 


««1T 


B&a bSTol *BUa.iHga oasttla oitAIic&it 


455 


0.144 


0.165 


98.5 


0.145 


0.168 


0.001 


0.003 


*ttfll8 


Baa sSra *tBla iHga swe^Tla oiaAlic£i7 


455 


0.145 


0.149 


97.9 


0.147 


0.152 


0.002 


0.003 




Baa f>S\x %EUa iKfia 99aJt)a ooJUigOit 


455 


0.145 


0.134 


97-2 


0.146 


0.136 


0.001 


a. 002 




Baa s&ti uEUa iH&* wzHla aaaAlidDi-r 


455 


0.146 


0.11 


98.4 


0.148 


0.113 


0.002 


0.003 


XJM21 


Bfta sS^ uEUa iHgAlid0i7 


460 


0.145 


0.102 


96.9 


0.147 


0.1 04 


0.002 


0.002 


ftC«22 


Baa sSrb. eGtla iMga wr^toa aasAlioDiT 


460 


0.147 


0.214 


97.5 


0.148 


0.216 


0.001 


0.002 


3?*«23 




460 


0.147 


b.263 


98.2 


0.148 


0.205 


0.001 


0.002 


*»*,24 


BBn sSTa e£Ua ihga 017AI1CO1T 


450 


0.147 


0.187 


97.9 


0.148 


0.169 


0.001 


0.002 


X*m25 


Baa 3^\i *BUa iUSa cwJ^la oiJU-icOit 


460 


0.148 


0.172 


97.8 


0.149 


0.174 


0.001 


0.002 




BBa. sSTu ©Bia i^ga wwHb oooAlicOrr 


460 


0.147 


0.156 


97.2 


0.148 


0.158 


0.001 


0.002 




B&a sSrsa «BUa i^ga potMVx onsAItcDir 


460 


0.146 


0.137 


97.6 


0.147 


0.139 


0.001 


0.002 


*»*28 


B&a. sSTtx «BUa iHsAlicOiT 


460 


0.146 


0.128 


97.1 


0.147 


0.13 


0.001 


0.002 


\t#m i 


Bio «Sfa sBUa i^Sa «a#J*Vi goAItcAit 


450 


0.144 


0.153 


35.5 


0.145 


0.155 


0.001 


0.002 



C0034] ($4012 9) $06Ml<0Eu*\ Mn^ 

i>W&ffe%%m%fo (Bao. 4 Sro.s Euo.i M 
go.ssMno.ozA I10O17) 2:30. 6MM%t. 1M. 
^» { Yi.9 2 Eo.o8 03 T£>&YOX#fe2Bfc§*ft#:£3 
7. 211%, fifi^*<Lao.55Ceo.3oTbo.i5PO 
4 T**LAPSfc»3fcgBfcflEfc3 2. 2SM%5r. S 

tkudk^ mn<r>iimx'$mm2 9<r)^ feassooo^w 



»KT*S38Mtfflfc9V:r (FL20S) SrWtLfc. 

^ 2 oo»3fc7 yrco 7 yr^S- loot LtzWM 

0. lTJb-jfc (*3 ) . 

[ 0 0 3 5 } ( JtfSfl 2 ) IMtofcftfc:. Wfe^^i 
LT±EH)IS^ 1 c^)Wft«*«*:ftiTttlW! 1 (OE u 
24 aiXMn 2> ftftSA'i;^A - ^hoyf-^A • V/* 
S^AT^Sy&ilWfelBfc&ftft (Bao. 6 Sro.3 
Euo.i Mgo.9sMno.02A I10O17) SrfflV^, 



1 1 

M 2 9 <r> 3 js*^3t7 y r t miz Lx itm 2 <n 3 & 

ftt*7^/ (FL20S) *«HtLfc. Cflfc. HSI 

n 2 9 sifltRM 2 « 3 yrnmmmza 

[00 36] <j«fcH3 0~5 6) HMHW2-2 



(7) ^2000-1 09826 

1 2 

tt. !B*W2 9<03tft5l^fc|iiateLT£itW3O~ 
5 6^3**3*5 VTfcBaUfc. 

t&»R a L Tit 3 Lfc . 
[0037] 
[S3] 



urn 








(iMWI) 




Y 0 X 


1 A P 
Lai 




(Ra) 




30.6 


37.2 


32.2 


99.5 


90.1 




29.3 


36.9 


33.8 


100.4 


90.4 




28.3 


36.1 


35.6 


100.7 


90.4 




27.3 


35.2 


37.5 


101.0 


89.9 




26.1 


3*1.2 


39.7 


101.3 


89.2 




26.0 


33.5 


uo.5 


101.0 


88.7 




32.U 


39.4 


28.2 


99.1 


69.5 




31.1 


37.8 ! 


31-1 


100.0 


69.6 




30,1 


37-0 1 


32.9 


100,3 


69.9 




28,9 


36.1 


35.0 


100.9 


B9.9 


*JW!39 


28.0 


35-1 


36.9 


100,9 


89.5 




26.9 


3U.4 


38.7 


101 .0 


89.2 




25.6 


33-5 


U0.9 


101.9 


88.3 




2H.7 


32.9 


02.4 


102.0 


OT.6 


SBIW43 


3KU 


38.5 


30.1 


99.4 


i 89.6 


MMtt 


30.0 


36.9 


33.1 


99.8 


89.7 




28.8 


36.2 


35.0 


100.4 


89.7 




27.9 


35.3 


36.8 


100.6 


89.4 


town 


26.7 


34.6 


38.7 


101.3 


88.9 




! 25*7 


33.U 


00.9 


101.2 


87.8 i 




1 S.I 


33.0 


41.9 


101.5 


ff7.3 




1 32.6 


39.0 


28.4 


99-0 


89.7 


mm 


31.4 


38.4 


30.2 


99.6 


90.2 




30.4 


37.U 


32-2 


100.0 


90.6 




29.3 


36.6 


3U.1 


100.3 


90.9 




28.0 


35.8 


36.2 


100.9 


90.7 




26.8 


3U.8 


38.4 


101 .4 


90.2 




26.4 


34.3 


39.3 


101.3 


B9.8 


mm 2 


26.6 


35.6 


37.8 


100.0 


i 88.6 



[00 38] X3fr&9!t.ft>&J:3(c. *#Pltf>tMfc5 
VT (mm\2 9-5 6 ) li N Hta-nt^Ajftttf) 40 

x. xmmimt?. ^mmm (Ra) m±. 

(Ra) ^H^T^SfePffl Jb LT *3 0 
6-4 O&tfggjfc0t4 5-4 7&tfglife0IJ5 2-5 6<7) 

[00 39 3 m<Wzim*lX^j;^i)\ £jfeflK50 



* 2 9 - 5 6 <0»*9 V rttltKM 2 (CJt^T ttR£*T(= 

t>ff)*Th . «fcS6tt«2 9-3 32W«iS<M3 6-4 
lJU^M4 4~4 8&tf3titW5 l-5 5<7)3*#7 

MSW3 4 . m&m3 5 x nsg0ii4 2 . shim 4 3 , 

«4 9 . HJSM5 0 . &ftff|5 6<03bt5 yTfcifc** 
X'h^tz. 

[0040] (KSSCT57-84. JU80I3 ) $£>fcH 

itn 1 -2 sat/ jt«« 1 n&ii&mtm. yo x 



(8) «P»H2 0 00-1 098 26 

13 14 

mtLTm^mmmmm29<?>mit7>7t\siniz (mm) &xv*im&m (Ra) £»g 

LT. ^M0 i l]5 7-8 4aiXit«j5l]3^. fe&£6 50 Lfcttft**4fc*Lfc. 
0K<03*«a3t7>7" (FL20S) SrWBLfc. C [004 1 ] 



mm 




* * 
(«Wt) 


mm 

ttSt(fe) 








*lfcfl57 


1 Ul.it 


YOX 132-6 


LAP ! 26.0 


99.3 


90.2 




* 2 j ».8 


* 32.1 


* i 28.1 


100.5 


91.0 




* 3 i 38.4 


" 131.0 


" j 30.6 


101 .0 


91.8 


58*0160 


» ft 137.1 


* i 29.7 


*■ 133.2 


101.4 


92.2 


ftttflsi 


* 5 i 35.5 


* ;28.3 


* i 36-2 


101.8 


81.5 


MM62 


" 6 j 35.2 


* ■ ! 37.5 


" j 37-3 


101 .4 


90.9 


£tt*63 


// y j 


U3.7 


* 1 35.6 


" \ 20.7 


98.8 


86.5 




» 8 j 


42.0 


" 133.5 


» \ 24.5 


100.0 


88.8 




* 9j 


00.7 




32.H 


a \ 


26-9 


100.3 


90.1 




* 10 


39.1 


* 


31.2 


tt 


29.7 


101.2 


90,9 




* 11 


37.9 


m \ 


29.7 


tr 


32.4 


101 .2 


91.5 




// \2 


36.5 


tt 


28.7 


a 


34.8 


101.3 


91.4 




" 13 


34.8 


f* 


27.6 


tt 


37.6 


102.5 


90.5 


fWMrro 


* 14 


33.6 


H 


26.7 


» 


39.7 


102.7 


89.4 


MWI71 


* 15 


U2.U 


rt 


3U.U 


it 


23.2 


99.2 


88.1 




* 16 


U0.5 


it 


32.2 


tt 


27.3 


100.0 


90.2 




» 17 


39.1 


tt 


31-2 


tt 


29.7 


100.6 


90.9 


*fc*f74 


" 18 


?7.9 


tt 


29-9 


tt 


32.2 


. 100.8 


91.5 




» 19 


36.3 




29-0 


it 


34.7 


101.7 


91.2 


*3fe«76 


» 20 


34.9 


it 


27.2 


M 


37.9 


101 .7 


89.9 




» 21 


34,2 


tt 


26.7 


tt 


39.1 


102.1 


89.1 


*ft«7B 


* 22 


S4U.0 


tt 


35.0 


tt 


21.0 


96.T 


87.4 


X1M79 


" 23 


jtt.5 


rt 


34.2 


If 


.23.3 


99.6 


88.9 




* 2U 


I 41.1 


tt 


32.B 


tt 


! 26.1 


100.0 


90.6 


SttflBl 


* 25 


139.7 


t* 


131.7 


It 


j 28.6 


100.5 


91.8 


&ttfl82 


* 26 


136.0 


H 


I3Q.6 


tt 


j 31.4 


101 .2 


92.5 


&MM83 


* 27 


i 3&--U 


tt 


;29.3 


M 


[34.3 


101.9 


92.6 




" 28 


! 35.9 


tt 


I28.5 


1/ 


135.6 


101 .8 


92.1 




ifc«fl 1 


136.2 


It 


j 30.2 


tt 


133.6 


100.0 


89.9 



[00421 ^4 *» WB4>*»fc J: 3 ^M^^ty 
yr (HS60IJ5 7~8 4 ) ti. Hti-nWAWEW 

it&mitfkzm LfcJtisw 3<og&fe5 yrttiMt 
x. %mmimtz\ tn^n&xtm. (Ra) # 

a *) . jKxaMwa*3*ifc . m-zmmm 5 8 - 6 2 & 
vmme 5-6 9Rts$mw 2-1 edctf&ms 

o-8 4c^3fe7>7-<i. ttKH3 <mfty yrtUM 
IX. «SOW¥lWlftffiM[Ra*«i:t,l£HLhU « 

[0043] (mmm8 5, smm4) rnmitm 

fcUT, 5a*W8 5^5#feft*fls(Bao.s Sro.s E 
uo.2Mgo.9eMno.02A I10O17) 5.l^lt^Wl4c0W 
fe^7ldf^ ( B ao. 7 Sro.i Euo. 2 M so. 986 Mn 
0.014 AI10O17) £$imUz. £*>J:-3fcLT»Jt£3S 



»tt«8 5&VJtl!W«40»fe«3l£#raHHt. 
m. BX/W£&g& (x. y) £^5t;:*Lfc. 
[ 0 0 4 4 ] Kfc. gy*2KI8 50#faffi3l£»aVlk«M 
4<7)W££3tft (flrEffi&fcHriL «3tt-^*ft&^ 

40 LAP«fe3fiie*t. *6C«Lfcil*lteTa^LT 
a^9Bte**IBS U gffifl 2 9 1 ft&tc LT JUfefflS 
5 MftiMM4 offiWWcov^T . 5 0 0 OK. 
FL2 0S«3»^WBR9t*5>^*fWUi. » 
6fUfe«WK9yrtov»T. LTJBv^te*fe 
nmcoM-^m^ (MMX) . #^fi>t«jtt5yr<oti» 
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